e 1 et EUCLIDEAN GEOMETRY scmcz asuc s

FLASHBACK: Theory CIRCLE GEOMETRY
[line from centre 1 chard) {line from centre mid-pt. chord] {perp bisector of chord]
A The line segrent joiring the centre of & drole to the The perperdicular bisector of a chord passes through

A line drgdem from the centre of & cirdle perpendicular

b 1 . he midgaeint af a chord B perpendicular to the chord. the cenkre ol the e,

J
- Pl I
& [ I JK = KL, then
8 = [y [£'S 0pp. = Sideg) OK L JL
A B ) = 180 (Sum 25 af A)
s om § o 8 ek, 278 of &)
EXAMPLE GIVEN: £T = kP and Mk L TP
f}ﬂ'ldntﬁem.unihadianﬁerﬂ'zﬂcm and
GIVEM: Circle certre ¢ with chard M@ L Mo chard [ of 12 em, RTP: Mt Hhrouah the cantre of the cire.
RTP: NM = M P . PROOF:
A H : 4
‘] Tk s Chaose ady poink, Sy Af, o A0,
] PROOF: . .
i 08 el OF : Jain M T and M P
£ . In AMR P and AMRT
In AMON and AMOP : PR = BT [given)
K = Ay (cofres, =8 DEJGF) NMQ = PMO (OMLPH, given) ME = M B (Comon)

K = Ay (2l 2’8 DEfIGF) O = P (radil) ! MEP = MRET = 9 ('3 on & st line)

COM = (i [Coimarnon) Dietermire the lergth of of chord A,
N - . . . . AMET = AMER P [SAS
K3 o My = 150 (oo-nt. 't DE/MGF) o AMON = AMOF [RHS) : T = MP E )
M, = Aty [vert. opp. £'5) NM =P Jain MF o

cAll paints on A O are equidistant from & and T and
the cenbre B equidstant from P and .
~The centre Bes an A .

£y 4 K, = 180 (25 on 8 stz ine) AIE = EF = i cm (fine from centre L chard])
ME = 10 e [radius)

1 = 0 =& (Pythag. Th)

1= =

i o= ¥ cm
S ME = E == o (given)

O 7 it A A
PT? = i v 1T (Pythag. Th) D OMA = 10 cm (radius)

T AR = 10 = 5° (Pythag. Th.)
AR T

T AR = §66%om

Lo AC = 17,52 om
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[catcentre =23 x . ot circum.]
The angle subfended by an arc at the cen-
tre of the cirdle i twice the angle the arc
subtersds st anmy point an the droumlensncs
of the circle.

A

GIVEN: Circla cerftre W with Bre A B

sublerding A W& &t the cerire arnd ACH &t
the dircumfenence.

RTP: AME =2x ACE

PROOE:

AM = BM = CM [radi)
A=y (' opp. = sides)
B o= (8 opp. = des)

M = Ak (e .ol A)
RN AT

My = B4 ) (et o of A)
R ATl

oy e iy = 2 # O
LAMBE =2x ACE

EUCLIDEAN GEOMETRY

CIRCLE GEOMETRY

EXAMPLE 1 :
Debesrmiire e valie of o :

!

The argle subtendad by the diameter at the
circumference of & droke is & right angle,

&

IF A M i the dismeter than § = o,

& = 44" [ Bb centre = 2 x . &t cireum.)

O = (0 | radi)

o= 480 8 Opp. = Sides)
(g = 92* (S . 5 al &)
(= RBE* (werl opp. . 'S}

B o G2° o B

¥

v = 1374 (. al centre = 2 % . & ciroum.)

n

BLTERMATIVE DIAGRAMS:

DEINN

Enr s beinrvecsilon, sk b Selorsn on B rordn e cborrar ed s srer b s selessssllsls ss e

SCIENCE CLINEC 2009 &

Converse Theorem 3;
{chond subtends 90°)

IF & chord sublends an angle of 20° &k the dreumierence
of & circle, then that dhord is & diameter of the cirde.

[

IF § = W) then A M i the diameber.

;. EXAMPLE
» In cirche & with disreter AL, DC = A0

¢ and f, = 3, Determing the size of 0 8
VOO - OF (radii)

Dy =y = 56 (<9 0pp. = Sides)

R T T

¢ Ay = 35 [ 8t centre = 2 x . B2 circum.)
D= T [ B0 Semi-cinde)

' Ay = (8 0pn. = gides, DC = AD)

¢ Ay = 45 (sum < s ol &)

BAE =54 48 -
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CIRCLE GEOMETRY

Theorem 4; COROLLARIES: Converse Theorem 4;
Lo in same se0.) - wal (linve subt. = .'s)
) chords (ar eres) subberd
hngles subtended by & chord (or anc) st the }aE?.ghuatr.het' ﬁe}renc& = I & line segment joining bwo points sublends enual anghes Bt bwo ather points on the same side of the line
circurference of & drele on the same Side of X . seqmient, then these four painks are coneyelic (Ehat i, they e on the circwmference af & drde.)
the chord are edqual.
P W
L
M
" ]
v Y
T P
EL = £Tthen P = 8f (= chords, = .'s)
GIVEN: Circle certre & with are &7 subbersding If # = £, then W2 ¥ is & oydic guadilateral.
RFT and BT in the same segment. b} Exqual ehords subtend equal angles at
i ) centre of the crde,
RTP: RFT = RUT A
PROOF:
Jain N& and N T o form A&,
1 . B
.H-Tx.ﬁlt_almhe=21;atnmum.i
c
P-%x.‘?,[;dc&ﬁhﬂ:lx.atf’-ﬂ-‘u.} )

IMAE = 0 then ) =y {= chonk, = .'5)
L RMET = RPT

€) Equal cherds in equal circles sublerd
exjual anghes Bt thir circumference, Caleulate the values af angles:

thy, A ard B

&) Prove CEVEF B a eylindrical quad.
b) IF 3 = 357, caltulate £

o]
ablutions;
3) i, = £, ('8 same sq)
8, = F, {comes. .'s, AB||EF)
nf =B
v LCDEF ove. quad (line subk = s}

o= 2 55 = T2 [ gk cenibre = 2k o &t crcu)

A= B = o= 0 (S same e )

IFHE = P then = R (= chards, = J5)
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Theoram 5:
(opo. .5 cyc. quad)
The opposite angles of a oyclic guadrilateral are
supplementany.

u

J

¥
GIVEN: Circle centne O wilh quad {5 L

RTP: i & A = 180

PROOF:
Join U4 and DE

£, =24 [« 2 cenbre = 2 x . at ciroum,]
7= 2 (. at cenbre = 3 % . &t drcum)

f.J—f:-!-ﬁEl’l.':.ru.rdm:t.:-
224 420 = 34T
LA =1

EUCLIDEAN GEOMETRY

CIRCLE GEOMETRY

Converse Theorem 5;

{opp. -'s quad supp)
1f the opposibe angles of a quadribsteral ane
supplemenkary, Ben the quadristenal & ochic,

IF 4 F =8

L |
or © 4+ L = 1307 oila

Then QYL
= cydic

Theorem 6:
[ext. . cyc quad)

The exterior angle of a cydic guadrilzberal is
equal bo the inberion oppasie angke.
i

(]

LD = A (et o oy quad)

IIEEA IR I EEA N EEA IR R I EE R I EE AR EA ] N

Caloulate: e value of o

5% a4 41 4 3 D1y [opp. <t oyc. guad) -
T ow 1A - W
o = BT
T v

. ) 15 quadnisteral G0 SR & opdic guad”© .

&) Ay = Wr (Given G0 L 4 H

I = 90 (Given GiL L L)

SGLIM cpe quad (opp <5 quad sppl) -

by A = 1800 — 24" — 97 (sum s of &)

H = :
QLR sl cpolic (Dpp 'S5 = 1567 not LBIF) .

E a) Is quadrilaberal GL M & oydic guad?

Converse Theorem S:

(et . =ink. 0pp. .}
If tre= esterior angle of a guadriatenl k& egual to
the intenor opposite angls, then the quadriatersl
& opoiic.

If Lk = A then @UAD & oyclc

SCIEMCE CLINIC SILF &0

Determine e value of O

R

| = Fy = 75 (e, o oye quad)
Fi =0 =75 [t . oy quad)

© ARCD s 3 parzlislogam and BAD = F,.
Frove that CEFG is 2 cydic guad.

: Y P
: AN ;
: ll-._f.-* M'w.\ ...f ;
L -
L —"‘-—*’ﬂﬂ e :
: M ri :
N FY  —FE .
: NS :
- .h\‘r :
: H :
- BAD = € (opp. <'s pamm)
: BAD = F, [ghen)
f. = ||".| .

.: SECEFG s & oy quad (B3t . = Ink. opp. &)



If TAN is 2 tangent to
cincle P Ehen A L TAN

fline seg . radies)
A bne draen perpendiculsr
bo the radices b e psodnt
winere the radis mests e

e LTAN hem TAN B &
tangent ko cirde: £,

EUCLIDEAN GEOMETRY

Given dre cenive (F with Bngent £ 77
and MN = Fri. If H = 13" determine the
size af .

Fi = i = 1§ {equal chords, = .5)
F, + ¥y = 80 {tan L radius]
Ah=Wr—IE =TT

. EXBMPLE 2

Prose that TFRK is & tangent bo cnde cenbee
¥ and radies of B o, i (0K = 17 om and
FE = 1% om.

4

g

(K = 172 = 250
P 4 PE = B 2 15
- 1

L OE? = 0P 4 PE?
. (3F L TFK [come. Pythag. Th)

; LTPE i 8 o circke (0 (line seg L mdius)

CIRCLE GEOMETRY
Theorem 8:
(tan from sxme pt.)

T tangents drawm to a oroe from the same

paint putside the crce are equal in length.

=
I

e

I'-_ E . .'l
AN A
-'l-._.%.___.-____J_b
GIVEN: Tangeris TFE and SEE to dcle
CEnine g,
RTP: FK = BE
PROOF:
Construct radil @& and @F and join QK.
In AOPE and AORK
(P = (0 [radil)
(W = (2K {common)
(= (R E =90 {20 1 mdus]
L AMPK = AGRE [RHS)
LK = RE

K and & ¥ are tangents ko cirde centre
M. If 8, = 25, detemine the size of PEN.

N

WRK = W {tan L radis)

My = B

P = N (tan from same pi)

By = NEE = & {2 s opp. = sdes)
s PEN = 45 (zom s of A)

Theorem 9:
{tan-chord th.)

The angie betwesn a tangent to a cincke and
a chord drawn from the point of contact s

egual to an angle in h:al:ﬁm: sEgment.

LI
! L1
i 5
5
a2 Cy

TN
GIVEN: Tangent TAN to drde @, and
chord A¢ subtending 4.
RTPL A4 =4,
FROCF!

ez in dizmeter A0 an join 0.
Ay +dy = 0 (E2n L radis)
€ + €2 = 90" (= in sEmi-drcie]
Ay = €y [+ in same seg)
LAy =iy

TEN s a angent at & and 58 = 8.
[I.ﬂ'l = 1, find frve angles equal b«

By = # = o (tErechord th)

Iy = 2 {lan-chord o <% in same seg)
2 (= 5y = x5 Opp. = sides)

i Gy B m x5 same seg)

: By = Ry = x (E2n-chord Eh}

SCIENCE OLINIC N0 8

Converse Theorem 9z
(. bebs. lime and chord)
1f @ line is drwwn theough the: end
point of a chord, making with the
chard an angle equal to an angle
in the aitermate segment, then
the lne ks a tangent to the cirde.

) ;-. -
HN‘

Wh = Cord, =8,
TAN a angent



. EMAMIPLE 3

in the figure, 4 £ and A E are angents o te drde DEF. The siraight
liree: idrapvar thincasgii A, paralel to Fi meets E0 procuced 2t ©and EF
prociucesd 2t . The tangent A D onts E& 2k G,

—_—

: ) Prove that A BOE is & cydic guadrileteral given £ = x.

b If & is further given that £F = OF, prove bt 4 8C is 2 tangenit to the
cirde: passing through the points B, F and D.

a) Ex = iy = 1 (tan-choed th
By = Ay = x (ak 25 AR FD)
LABDE a e quad (line 22 ook, = .k-]

b) £ = &y == [.'s opp. = sides)
Fy = £y 4 Oy = 2 (et o oof &)
AE = A a0 from sme pt.)
£y + £ = Oy 4 iy = In [ 's 0pp. = Sdes)
o By = Ex (k. o oy quad)
By =F
. ABC s cinde [« betw. ine and chord)y

ALTERNATIVE

¥, = & (at .'s AB]|FO)

By = Oy 400, [ «'s same seg)

= E [ s same s=g]

£, = iy (tan-choed th)

By = Bty

L ABC ke cnde (o betw. ine and chard)

EUCLIDEAN GEOMETRY

CIRCLE GEOMETRY

SCIENCE OLINIC A

Hints when answering Geometry Questions
Aead the green information 2nd mark on o the disgram if not alresdy
oo,

Weyer assume anything. i not given or markesd on diagram is not e
uniess pooved.

Az you proves angles sgusl or caloulate angles mark Breem on ko the dia-
gram and wribe down statement and reason Here and then

Make sure that by He end of the question you have used all the given
information.

If asied o prove: something, & is brue.

For EXAMPLE if azk to prove ABCD a cychc quad, then it is, but if you
an't then yoi can use & 85 ohe in the ned part of the question.




